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Inventory and Production Control 
in Oil Refineries 


Many refineries suffer “dead losses” 


running from two to ten per cent. 


By ALAN 


OST edible oil refineries are 
subject to occasional real 
or apparent losses of prof- 

it due to inability to reconcile the 
book records of purchases and sales 
of merchandise with the actual 


physical inventories taken periodi- 
cally. 


PORTER LEE 


filling packages. It may be care- 
lessness of employes in the matter 
of thoroughly emptying tank-cars 
or barrels in which raw materials 
are received. Leaky pipe-lines or 
accidental overflow of tanks may be 
responsible wholly or in part. The 
most frequent underlying cause, 





Well-kept refineries show few inventory losses 


This failure of reconciliation may 
be due to any one or more of several 
causes, or to all of them. The cause 
may be inaccuracy in gauging of 
tanks; or in taking weights when 


however, is to be found in some 
weakness of production process 
methods. 

The methods at present in gen- 
eral use in the United States for 
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refining vegetable oils of all kinds 
are essentially uniform in all re- 
fineries, embracing the steps of: 

1. Neutralizing free fatty acids 
with caustic soda solution. 

2. Removal of the soap formed 
in the first step. This accom- 
plished by settling the oil or wash- 
ing it with hot water; or by a com- 
bination of both these methods. 

3. Drying, bleaching and filtra- 
tion of the refined oil for clarifica- 
tion and improvement of color. 

4. Deodorization of the oil by 
distillation with steam, either at 
atmospheric pressure or in vacuo. 

At first glance it would appear 
that processes so well standardizec 
would offer but small possibility of 
unexpected inventory losses; but 
each process is subject to some 
variations of procedure in differ- 
ent plants and there are many op- 
portunities at each stage for slight 
losses of product. 

In the neutralizing step, the addi- 
tion of too great excess of caustic 
soda above the amount calculated 
as necessary to combine chemically 
with the free fatty acid will result 
in losses of neutral oil into the soap- 
stock by-product; either chemically 
or mechanically, or in both these 
ways. 

The washing operation, which is 
generally in use with oils other 
than cottonseed oil (and in some 
refineries with that oil) presents a 
fertile field for losses of oil, through 
disregard of proper temperature- 
control of oil and water, or through 
carelessness in settling and draw- 
ing off wash waters. 

In the drying operation, if con- 
ducted in vacuo, oil may be lost 
through over-filling the vacuum- 
tank, causing priming, which may 
be caused also by the presence of 
small amounts of soap remaining 
in oil that has been incompletely 
washed or insufficiently settled. 


is 


The bleaching operation may be 
the source of small but persisten, 
inventory losses, if  excesgiy, 
amounts of bleaching materials are 
used; or if bleaching kettles ang 
filter presses are not properly oper. 
ated to insure minimum absorption 
of oil by the bleaching materials. 

In deodorizing, the most fruitfy| 
source of inventory losses is to be 
found, somewhat surprisingly, jy 
the engineering design of the de. 
odorizing equipment. The purpose 
of deodorization is the removal of 
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the aldehydic bodies causing flavor 


and odor. This is accomplished by 
distillation with a current of live 
steam and inevitably accom. 
panied by the entrainment of some 
oil in the steam current. Ip 
vacuum systems some of this oil 
can be recovered by skimming from 
condenser hot-wells; but in any sys. 
tem a portion of the oil so entrained 
by the steam blast will be lost. 
The value of proper engineering 
design for the deodorizing equip 
ment lies in the fact that, other 
things being equal, the deodorizer 


is 


built to operate with the low- 
est practicable velocity of steam 
through the exhaust outlet, will 


show least losses of oil by entrain- 
ment, due to the fact that low steam 
velocity permits entrained oil to 
separate from the steam and drop 
back to the deodorizing tank more 
readily than would be the case 
with high velocity of steam through 
the exhaust pipe or the condenser. 

The combined effect of these 
small inventory losses throughout 
the production process causes what 
known “dead dis- 
tinguished from “refining loss,” the 
latter being the term used to de 
scribe conversion of fatty acids and 
some neutral oil into soap or “soap- 


is as loss” as 


stock.” Some “refining loss” of 
course is inevitable, the amount 
thereof being dependent chiefly 
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rely upon allowances for excess 
loss, if any, to reimburse them for 
the shortage of oil due to the 
presence of these impurities. 

This seems a shortsighted policy, 
for the loss allowance is based upon 
the difference in value between oil 
and soapstock, which latter is sold 
either upon a total fatty acid or 
total saponifiable material basis. 
Neither reckoning will take into ac- 
count substances such as water or 
meal, which are absolutely value- 
less to the refiner. If he ships soap- 
stock on a fifty per cent total fatty 
acid basis, either he or his customer 
pays freight upon these _ inert 
materials —of no value for soap- 
making and the quality of the 
soapstock is materially reduced 
without any recompense to the re- 
finer. In case the refiner sells 
acidulated soapstock or distilled 
fatty acids on the basis of total 
saponifiable matter, any moisture 
or meal contained in the original 
crude oil is removed in the process 
of purifying the soapstock anc 
again becomes a “dead loss” to the 
refiner. 

Among refiners of vegetable oils 
other than cottonseed, the practice 
varies with regard to moisture and 
settlings allowances. Some refiners 
of coconut and peanut oils, for ex- 
ample, insist on _ proportionate 
allowances from the mill for any 
moisture and settlings present, no 
matter how little; other refiners 
are content to receive allowance fo1 
all moisture and impurities in ex- 
cess of a total of one per cent for 
both substances; and still others 
purchase “fair average quality” 
oil, without recourse of any sort in 
“ase of excessive moisture and meal 
content. 

Some of the larger refiners of the 
country have attacked the problem 
of reducing to a minimum the in- 
ventory adjustments necessary to 





balance receipts and shipments, ro. 
gardless of whether these adjust. 
ments are needed because of errors 
in gauging or weighing, or are due 
to actual “‘dead losses.” 

The most effective means of cop. 
trol for this problem is based upon 
a perpetual inventory system, com. 
bined with daily physical inventory 
of all oil in tanks, and rigid contro] 
of all oil transfers by means of 
planning or despatching chart. 4 
primary requirement of the system 
is that no stock be transferred 
from one department to another 
without written order from the 
superintendent or production clerk 
and written receipt from the fore. 
man of the department receiving 
the oil, showing the grade as well 
as the amount (by scale or gauge 
of material handled. 

The center of the entire control 
system is the despatching chart. 
renerally called a “planning board.” 
On this board are laid out the vari- 
ous departments of the refining 
plant, in the order of operation, 
showing the department numbers 
and tank numbers; with a picture 
hook or nail driven into the board 
at the number of each tank, includ- 
ing storage tanks. By co-operation 
between the production department, 
purchasing, and sales departments, 
space is also provided on the board 
for showing the amount of crude 
oil purchased and in transit and the 


amounts of finished products in the | 


factory and branch warehouses, as 
well as the unfilled orders on hand. 
The board is provided with tags, 


which may be of cardboard, or pre- | 


ferably of metal made to take a 
small card-insert, upon which can 
be recorded the exact number of 
pounds of oil in each tank at all 
times. 

In the average vegetable oil re 
finery all the work of perpetual 
inventory records and despatching 
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of work can generally be handled 
by one factory clerk, under the 
direction of the superintendent. 

The forms necessary for control 
of merchandise consist of blanks 
for daily inventory of tanks by de- 
partments (a separate blank for 
each department), with space to re- 
cord measurements of oil in tanks; 
grades, temperatures, pounds per 
inch, and total pounds; perpetu- 
al inventory sheets by departments, 
showing dates; amounts, and 
grades of all oil on hand at 
beginning of day, receipts, deliver- 
ies, balance by book, balance by 
next morning’s physical inventory 
and difference, plus or minus; oil 
transfer orders and foremen’s re- 
ceipts, which latter two can be com- 
bined in one form, perforated for 
separation. 

The procedure of maintaining the 
perpetual inventory is very simple 
Each morning that the _ plant 
operates, before any pumping 
operation is started, each foreman 
takes the measurement and tem- 
perature of the oil in every tank 
in his department, reporting it on 
the proper form to the factory 
clerk. This clerk calculates the 
weight of oil and records it in the 
inventory book; also upon a tag 
to be hung on the proper hook on 
the planning board for each tank. 
When any production operation is 
complete the foreman of the de- 


partment notifies the production 
clerk, who then issues a transfer 
order for the movement of the 


amount of oil involved to the proper 
department for the next process 
operation scheduled for that oil; or 
orders it retained in the storage 
tanks of the department reportine. 
The foreman of each department 
receiving oil on a transfer order, re- 
turns a receipt showing measure- 
ment received and temperature to 
the clerk, who again makes the 
necessary charge and credit in the 
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perpetual inventory book and on the 
planning board. 

The superintendent has only to 
refer to his planning board to ob- 
tain at any time a comprehensive 
view of the stock on hand and the 
production situation with reference 
to unfilled orders and to raw 
material arriving. Thus he is en- 
abled to issue such _ production 
orders to each department as will 
enable him most promptly to fill 
his shipping orders and expediti- 
onsly to unload and process ar- 
riving crude oil. 

Under this system any marked 
discrepancy between receipts and 
deliveries of oil from any one de- 
partment will indicate leaks or spills 
in that department or carelessness 
on the part of the foreman. 

Small errors of measurement of 
tanks will likely balance them- 
selves in the course of a month 
and if they fail to do so, there will 
be indication of a slightly leaky 
tank, or of a basic error in the 
measurement of some one of the 
tanks affected, which should be re- 
calibrated for contents. 

The system of inventory and pro- 
duction control above outlined has 
proved of greatest value to edible 
oil refineries in the determination 
and reduction of “dead lésses’’; for 
its application immediately reveals 
the amount of such losses by de- 
partments, knowledge of which en- 
ables the application of systematic 
effort for the elimination or reduc- 
tion of the losses. 

The application of these methods 
of control in a refinery handling 
an average of two tank-cars a day 
of various oils not only eliminated 
a most unfavorable record of fre- 
quent apparent inventory losses, but 
reduced a determinable “dead loss” 
from over two per cent to less than 
three-quarters of one per cent. The 
improvement was effected within 
two months’ operation. 
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The Relation Between the Deflocculating and ? 


Frothing Powers of Soaps 


By 


Bureau of Animal Industry, U. 


HE power of a soap solution 
to yield a froth is frequent- 
ly regarded as an indica- 

tion of its probable deflocculating, 
emulsifying or detergent power. 
Experiment 1. The writer’ has 
previously described a “graphite 
test” for detergent efficiency, based 
upon the formation of white froth 
when a soap solution is shaken with 
standardized flake graphite. He? 
also has presented data afforded 
by the “carbon black test,” which 
depends upon estimation of the 
relative powers of various soap 
solutions to carry carbon black 
through filter paper. In the pres- 
ent experiment the essential fea- 
tures of both tests have been com- 
bined into one, in order to secure 
a direct comparison between froth- 
ing and_  deflocculation. Carbon 
black was made the sole test-sub- 
stance. Tubes of soap solution 
were prepared, charged with car- 
bon black and agitated in the con- 
stant temperature bath exactly as 
in the carbon black test except that 
the final agitation was continued 
for only thirty minutes, Next, 
each tube was removed, vigorously 
shaken for 5 seconds, returned to 
the carrier in the bath, left at rest 
for 2 minutes and then observed 
for the presence of a crescent of 
white froth, as was done in the 
graphite test. Finally the contents 
of all the tubes were filtered 
through papers standardized to 
pass 10 ce. water from 20 cc. with- 
in 14 to 18 seconds and the filtrates 
were colorimetrically compared 
with the Co-Ni-Cu standard to de- 


ROBERT M. 


CHAPIN 


S. Department of Agriculture 

termine their “color ratios” in tho 
manner described for the execution 
of the carbon black test. That is 
the observations upon froth were 
interpolated between two succes. 
sive steps of the carbon black test. 
3y the “color ratio” of a filtrate js 
meant the ratio of the color of a 
solution of that filtrate (originally 
7 cc.) made to a volume of 100 ce. 


compared with the color of the 
same Co-Ni-Cu standard as em- 


ployed in the previously published 
work. . 

The soaps employed were sodium 
and potassium stearates. All solu- 
tions tested were made 0.02N in 
excess alkali, both to exclude any 
possible effects from free fatty acid 
or acid soap and because experience 
with the graphite test had indi- 
cated that at the temperatures and 
concentrations to prevail in the ex- 
periment such an alkaline sodium 
stearate contains but little colloidal 
soap while such an alkaline potas- 
sium stearate may be highly col- 
loidal inasmuch as, in contrast to 
the sodium soap, it does not readily 
deposit crystals. 

In Figure 1 are given color ratio- 
concentration curves for alkaline 
sodium stearate (Curve I) and al- 
kaline potassium stearate (Curve 
II) with naked carbon black at 24 
C. Points on the curves at which 
the characteristic white crescent of 
froth appeared are marked with 
circles; points at which the cres- 
cent was absent are indicated by 


1 Ind. Eng. Chem. /7, 
2 Ind. Eng. Chem. /8 
& Fat Ind., 4, 15 (1927). 


1187 (1925) 


(1926), 


$61, 
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dots only. The results of the two 
tests, froth and deflocculation, were 
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Fig. 1 


Alkaline Sodium and Potassium Stear- 
ates at 24° C. in Experiments 1 and 2. 
Horizontal—Normality of soap. 
Vertical—“Color ratio” of filtrate. 
Curve I—Naked carbon black with 
sodium soap in Experiment 1. 
Curve I11—Naked black with 
sium soap in Experiment 1. 
Curve 111—Oiled carbon black wit? 
sodium soap in Experiment 2. 
Curve 1V—Oiled black with potassium 


Experiment 2. 








potas- 


soap ly 


completely contradictory. Sodium 
stearate yielded no white froth in 
spite of its notable deflocculating 
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Fig. 2 

Alkaline Scdium Stearate with Naked 
Carbon Black at 60° C. in Exvperi- 

ment 3. 
Horizontal 


Vertical—“‘Color 


-Normality of soap. 


ratio” of filtrate. 
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power; potassium stearate, with in- 
significant deflocculating power, 
showed a strongly conspicuous cres- 
cent of white froth over a wide 
range of concentration. 
Experiment 2. The procedure 
of Experiment 1 was repeated with 
oiled carbon black made, as de- 
scribed in previously published 
work, from 5 parts by weight of 
carbon black and 1 of medicinal 
mineral oil, with similar results, 
the data being also given in Figure 
1, as Curves III and IV. 
Experiment 3. The same method 
of procedure with naked black as 
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Fig. 3 
Alkaline Potassium Stearate with 
Naked Carbon Black at 40° C. in 
Experiment 3 

Horizontal—Normality of soap, 
Vertical—“Color vatio” of filtrate. 


in Experiment 1 was applied to 
a'kal’ne sodium stearate at 60°C. 
and to alkaline potassium stearate 
at 40°C., with one added step. After 
collection of each filtrate the cyl- 
inder containing it was placed in 
a bath at the original temperature 
for at least 30 minutes, then stop- 
pered, vigorously shaken for 5 
seconds, left at rest 2 minutes and 
then observed to determine whether 
a white froth, covering the whole 
surface, still persisted. From the 
two observations on froth, one be- 
fore and one after filtration, some 
































idea could be gained of the quantity 
of soap held back by the filter pa- 
per. The results are given in 
Figures 2 and 3. Blank circles in- 
dicate white froth both before and 
after filtration; simple dots indi- 
cate absence of froth at both stages 
while a dot surrounded by a circle 
indicates that white froth was ap- 
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Fig. 4 
Alkaiine Sedium Stearate with Oiled 
Carbon Black at 60° C. in Experi- 


ment 4. 

Horvizontal- Normality of soap, 
Vertical—“Color vatio” of filtrate. 
after. This significance attaches 
to the signs in Figures 1 to 4, 
but not to those in Figures 5 to 7. 

Experiment 4. Alkaline sodium 
stearate was tested in the same way 
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Fig. 5 
Alkaline Sodium and Potassium Stea- 


rates with Naked Carbon Black at 
24° C. in Experiment 5. 


Horizontal—Normality of soap. 
Vertical—“Color ratio” of filtrate. 
Curve I—Sodium Stearate. 

Curve Il—Potassium stearate. 
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at 60° C. against oiled carbon black 
with the results shown in Figure 
4. 

The above data clearly show that 
at best the first appearance of the 
characteristic white froth with ip. 
creasing soap concentration marks 
only incipient deflocculating power 
With sodium stearate the range 
over which white froth was evi- 
dent was very short and came ty 
its upper limit at a point where the 
soap had reached a concentration 
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Fig. 6 
Alkaline Potassium Stearate 


with 
Naked Carbon Black at 37.5° C. in 
Experiment 6. 
Horizontal—Normality of soap, 
Vertical—“Color ratio” of filtrate. 


only sufficient to exert a fraction 
of its potential deflocculating 
power. 

Experiment 5. In the carbon 
black test the filtering medium is 
not simply the paper but is largely 
constituted by a layer of carbon 
black which becomes deposited on 
the paper. In general the solutions 
of sodium stearate were of low 
viscosity, filtered rapidly and were 
still coming through strongly col- 
ored when the 7 cc. of filtrate was 
completed, while the solutions of 
potassium stearate often were very 
sluggish and cleared completely 
long before 7 cc. had passed the 
filter. Accordingly, to avoid filtra- 
tion, tests with naked black were 
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started as in Experiment 1 but agi- 
tation after addition of carbon 
black was continued for 40 minutes 
and then the tubes were shifted to 
an upright position in the bath and 
left at rest at 24° C. for 24 hours. 
Then 5 cc. from each was pipetted 
from a point approximately half- 
way between froth and sediment, 
diluted, and colorimetrically ex- 
amined. The results are given in 
Figure 5. In this case the “color 
ratio” is based upon a solution of 
the 5 cc. of liquid made to a volume 
of 100 cc. The results of this ex- 
periment corroborate those of Ex- 
periment 1, that is, the sodium 
stearate appeared a decidedly more 
powerful deflocculant at 24° C. than 
the potassium stearate. The sud- 
den rise in the apparent defloccula- 
ting power of potassium stearate at 
0.02 N was evidently due merely to 
prevention of settling by incipient 
gelatinization of the soap. The 
carbon black in this filtrate could 
be seen, after dilution, to consist 
mostly of large particles, soon sub- 
siding. 

Experiment 6. The results of a 
similar experiment with potassium 
stearate at 37.5° C. are given in 
Figure 6. 

Experiment 7. Turning from 
the discouraging data on the in- 
cipient appearance of white froth 
as an index of deflocculation, ob- 
servations were undertaken on the 
volume and persistence of froth. 
Tubes were selected to hold 20 ce. 
liquid at the same level. These were 
charged with alkaline potassium 
stearate and naked carbon black as 
in the preceding experiments ex- 
cept that before the carbon black 
had been added the contents of the 
tubes were mixed only very gently, 
to avoid the formation of froth. 
After the carbon black had been in- 
troduced the tubes were agitated 
at 30 r.p.m. for 30 minutes, left at 


rest for 15 minutes at an angle of 
45° in the carrier, then held up- 
right and the height of the froth 
measured, each tube being imme- 
diately returned to the bath. After 
these measurements had been com- 
pleted each tube was removed, 
shaken vigorously for 5 seconds 
and returned to the carrier for 15 
minutes, after which the froth was 
again measured. Results are given 
in Figure 7. Points above the 8 
cm. level indicate that the tubes 
were filled completely with froth 
up to the stopper. The results of 
the experiment indicate that, in a 
general way, this soap was a more 
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Fig. 7 
Alkaline Potassium Stearate with 


Naked Carbon Black in Experiment 7. 


Horizontal—Normality of soap. 


Vertical—Height of froth in centi- 
meters. 

Curve I—At 40° C. after gentle agi- 
tation. 

Curve II—At 40° C. after violent 
shaking. 

Curve III—At 24° C. after gentle 


agitation. 
Curve IV—At 24° C. 
shaking. 


after violent 


powerful frothing agent, as it was 
a deflocculant, at 40° C. than at 
24° C. ‘But it is important to note 
how greatly the character of the 
shaking, whether gentle or violent, 
affects the results. At certain 
points the more violent the shak- 
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ing, the more copious the froth; at 
other points the froth produced by 
gentle agitation becomes broken 
down by more vigorous shaking. 


Discussion 


It appears that the active froth- 
ing agent in a soap solution, like 
the active defloccu'ating agent, must 
consist either of simple soap anions 
or of simple soap molecules. The 
evidence from these experiments 
seems against colloidal soap play- 
ing a direct part in frothing any 
more than it does in deflocculation. 
In concentrations sufficiently high 
to effect incipient gelatinization 
colloidal soap may mechanically re- 
tard the escape of air bubbles or the 
subsidence of particles but this ef- 
fect is neither a true frothing nor 
true deflocculation. 

Evidently frothing and defloccu- 
lation are concomitant, not sequent, 
phenomena. With increasing con- 
centration of soap both begin to- 
gether and both become intensified 
in a roughly parallel manner. But 
the parallelism is so rough and the 
volume of the froth is so affected 
by the manner in which it is pro- 
duced that the relative copiousness 
or persistence of the froths yielded 
by two different soaps would ap- 
pear to offer but a slender basis 
for judging their probable defloc- 
culating power. With still further 
increased concentration frothing 
power may diminish like, but not 
necessarily parallel with, defloccu- 
lating power, while in other cases 
the froth may change from white 
to black because the carbon black, 
although largely deflocculated, is 
preferentially attracted into the 
froth. The “graphite test” there- 
fore possesses two points of obvi- 
ous weakness. In the lower range 
of concentration it reveals only in- 
cipient deflocculating power and 
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nothing at all respecting the mayj. 
mum potential deflocculating 
powers of different soaps. In the 
higher range of concentration it 
fails to distinguish entire loss of 
deflocculating power from a mere 
transference of particles to the 
froth. 

The principal drawback to the 
“carbon black test” is the operation 
of filtration. Different lots of pa. 
pers from the same manufacturer 
may vary so much that it is oftep 
a tedious undertaking to sort out 
enough papers of the particular po- 


rosity desired in an experiment. 
Perhaps settling may replace fil- 
tration with advantage. But then 


it will become necessary not to be 
misied by the tendency of an in- 
cipiently gelatinized soap to me- 
chanically retard settling. At any 
rate it appears that the carbon 
black method, whether with naked 
or oiled black, filtration or settling, 
offers the best prospects for an 
adequate laboratory investigation 
of the characteristic and essential 
properties of soaps. 


Summary 


In order to determine directly the 
relation between frothing and de- 
flocculation the essential features 
of the “graphite test” and other 
frothing tests were combined with 
the “carbon black test,” and a pos- 
sible modification of the latter was 
suggested. 

It appears that frothing and de- 
flocculation are concomitant, not 
sequent, phemonena, and that both 
are due to a similar mechanism. 
But the parallelism between the two 
appears so poor that no test for 
frothing power, whether utilizing 
the froth in a qualitative or quan- 
titative way, deserves much confi- 
dence as an indication of probable 
deflocculating power. 
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Methods of Producing Cod Liver Oil 


Cod Liver Oil A Fixed Oil Obtained from the Liver of the 
Gadus Macrocephalus and other Species of the Gadus. 


By FRANCIS M. TURNER 


HE medicinal use of oil 

from the liver of the cod- 

fish dates back to the early 
part of the last century. 

The technical use of the oil espe- 
cially in tanning chamois and other 
leathers obtained many centuries 
ago. 

The popularity of cod liver oil 
for medicinal use was periodic and 
just before the great discovery of 
the importance of vitamins in 
nutrition, its use had become negli- 
gible but when it was found that 
the fat soluble vitamin A was pres- 
ent in such enormous quantities, 
cod liver oil came into its own as 
a most potent therapeutic agent (it 
is estimated that cod liver oil pos- 
sesses a vitamin value of 250 times 
that of the best fresh cows butter.) 
Today cod liver oil is in high 
favor and is gaining in use and 
popularity. 

The cod oil of commerce and 
medicinal cod liver oil are manu- 
factured from the same _ source; 
that is the liver of the fish. Cod 
oil intended for technical use in 
tanning is now and always has been 
made in a very crude manner, while 
the methods of production of the 
medicinal variety have made great 
advances. 

The present-day sources of sup- 
ply of this commodity are Norway, 
Denmark (Iceland), Great Britain, 
Newfoundland, Canada, United 
States (Atlantic & Pacific Coasts) 
and Japan—Norway being by far 
in the lead in quantity and value of 
the medicinal variety. 


Methods of Manufacture 

The commercial variety of the 
liver oil is always called cod liver 
oil, although other fish livers than 
that of the cod are used in its manu- 
facture such as haddock, hake, and 
pollock livers. On the Atlantic 
coast of North America the fish are 
cleaned and the livers thrown in 
heaps’ or in a barrel; putrefaction 
ensues, the oil rising to the surface 
where it is collected. When no 
more oil is exuded the residual 
liver mass is thrown into kettles 
and heated, thus obtaining a fur- 
ther supply. The final residue is 
used as fertilizer. In general this is 
the method employed. The crude cod 
oil is then run into settling tanks 
where the foreign material and 
stearine separate out on standing; 
the clear oil is drawn off and is sold 
as “racked” oil. The crude oil 
fresh from the kettles is termed 
“unracked” oil. The liver residue 
from the steam rendering process 
is often put in bags and pressed in 
order to further lower the oil con- 
tent. This liver meal is sold both 
for fertilizer and for mixing with 
other foods in feeding of poultry. 

Medicinal cod liver oil is now 
much more carefully prepared. In 
the early days the medicinal cod 
liver oil was only a better variety 
of the technical oil made from 
fresher livers—it was a most dis- 
agreeable and nauseous article; 
only one possessed of an heroic 
frame of mind could approach the 
cod liver oil bottle. Today there 
is a marvelous change, the medi- 

(Continued on next page) 
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IMPORTANT NOTICES TO A. O. C. §, 
MEMBERS 


Standardization of Lovibond 
Glases 

Mr. Priest of the Bureau of 
Standards has agreed to to stand- 
ardize our 7.6 glasses for us now, 
if the following conditions are ad- 
hered to by our members; 

First—Send all glasses between 
7.0 and 8.0 which you can spare to 
H. P. TREVITHICK, F14 Pro- 
duce Exchange, New York. 

Second—Agree that if some 
members are fortunate enough to 
obtain more than one correct 7.6, 
that they will turn them over to 
those who are unfortunate enough 
not to possess correct ones. 

Third—tThat all 35 yellows be 
sent in also for correction for the 
quantity of red in them. 

Fourth—-All glasses must be in 
before July 10th in the Produce 
Exchange Laboratories. 

By doing this, all the members 


will be assured of having correet 
glasses for the 35 Yellow—7.6 req 
standard. 

Mr. Priest will do this for ys 
only on condition that the glasses 
be submitted in one group. 

No further glasses can be stand. 
ardized until the Bureau of Stand. 
ards has completed further neces. 
sary preliminary investigations. 
Preparation of Smalley Founda. 

tion Samples 

Unfortunately for the Society, 
Mr. Monsalvatge will be unable to 
prepare the samples for the check- 
meal work. and it is necessary that 
some other member be appointed 
for this work. If any one has any 
suggestions will you please send 
them ir to the President? 

Mr. Monsalvatge has been very 
-areful, painstaking and diligent in 
the work. and the Society regrets 
that he can no longer continue it. 





(Continued from page 215) 
cinal cod liver oil is pale and not 
unpleasant in taste and odor. 

The Norwegians were first to 
adopt improved rendering methods, 
the fresh caught fish were evis- 
cerated, the selected livers washed 
and placed as rapidly as possible in 
tin lined apparatus and lo‘ pres- 
sure steam (about 10 to 15 Ibs.) 
passed through. The oil rapidly 
separates and is immediately pro- 
tected from the air until it un- 
dergoes further refining; the liver 
residue is then pressed and a sec- 
ond grade oil produced which is 
now largely used in feeding poultry 
and animals with most astounding 
results. 

The oil is further refined by 
destearinizing or winterizing and 


filtration, great care being taken to 
avoid undue exposure to the air. 
Naturally, the Norwegian medi- 
cinal oil obtained the preference 
and was very generally specified by 
physicians on their prescriptions. 
These improved methods were 
soon afterward adopted by the New- 
foundland, Nova Scotia and New 
England cod liver oil manufactur- 
ers and today their product is equal 
in physical properties, if not 
superior to the Norwegian product, 
while it is claimed that the vitamin 
potency of the Atlantic North Coast 
oil is very much greater than the 
Norwegian oil and thus the pen- 
dulum of preference has swung to 
our coasts from those of Norway. 
“Newfoundland oil can no longer 
be considered as inferior to Nor- 
wegian oil”—Lewkowitsch. 
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An American Palm Oil Industry 


American ‘lropics Afford Means 


to Our Economic Independence. 


By HAKON WADELL 


HE past half century has 

witnessed a gradual sub- 

stitution throughout the 
world of vegetable oil for animal 
fats, both in domestic and indus- 
trial life. The world demand for 
vegetable oi] has risen steadily in 
recent decades, and there seems to 
be no upper limit to the possible 
demand. The major uses are for 
edible oils, soap stock and lubri- 
cants. 

Palm kernels, palm kernel oil 
and coconut oil, on account of their 
inherent properties, have become 
a necessity in the whole range of 
fats which are compounded and 
sold for edible purposes; such as 
butter substitutes, margarine and 
kindred edible fats. Large quanti- 
ties of palm kernel oil enter also 
into the manufacture of candles, 
lubricants and soap, the first and 
last being the most important. 
After the greater part of the oil 
has been expressed from the ker- 
nels, the resulting oil cake forms a 
valuable cattle food. 

Palm oil, obtained from the 
“pericarp” of the African oil palm 
fruit, is used chiefly for the manu- 
facture of soap and_ candles. 
Large quantities go into the manu- 
facture of tinplate, to prevent oxi- 
dation before the plates are dipped 
in the molten tin. An enormous 
quantity is consumed by the rail- 
way companies of the world, who 
use it extensively for greasing 
axle-boxes of railway carriages. 

With the advent of the World 
War, it early became apparent that 
one of the critical links in the 
chain of self-sufficiency was the 


available supply of fats and oils. 
The Central Powers were isolated 
from a supply which for years they 
had been fostering within the trop- 
ics. The United States, holding 
but few interests in the tropical 
vegetable oil production, were in 
regard to palm oil entirely depen- 
dent upon licenses of the English 
Government, who controlled the 
African palm oil industry. 

In respect to quantity, coconut 
oil is the most important of the 
vegetable oils entering into inter- 
national trade. The principal 
sources of the world’s supply of 
coconut oil are the Philippine Is- 
lands, the Dutch East Indies, 
Straits Settlements, British India, 
and Ceylon. With the exception 
of comparatively small investments 
in the coconut plantations of the 
Philippine Islands, the United 
States has practically no interests 
in tropical coconut production. 

The consumption of coconut oil 
has advanced more rapidly in the 
United States than in western 
Europe—from less than 100 mil- 
lion pounds in 1913 to an average 
of 330 million pounds from 1919 to 
1923. The proportion of the total 
supply of coconut oil consumed in 
this country has increased from 
14.2 per cent in 1913 to 34 per cent 
in 1923. 

In regard to the vegetable oil 
industry in general, it appears 
from available facts that the pro- 
duction of vegetable oils is an in- 
dustry which may in the future be 
developed extensively in the trop- 
ics. Under such cicumstances it 
is high time that we, as an indus- 
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ATTALEA COHUNE mart., as found in Guatemala 


trial nation, realize to the full the 
vital importance of getting a foot- 
hold in tropical oil production. In 
the American forest regions bor- 
dering the Equator the fecund 
vegetable growth provides an im- 
mense variety of raw materials 


which may be exploited with little 
trouble. Here we may find lavish 
supplies of oils and fats to satisfy 
the needs for industrial oils. The 
value, extent and importance of a 
prospective American palm oil in- 
dustry are only realized by the few 
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who have actively investigated the 
possibilities of its development. 
Thousands of tons of valuable ma- 
terial are annually going to waste 
in Central and South American re- 
gions. 

The Supply Is Near at Hand 
Several of the most important oil 
palms of America belong to the 
genus Attalea. More than twenty 
species of these beautiful trees are 
known, all native to America and 
inhabiting various parts of South 
America, Mexico and Central Amer- 
iea. Their stems are generally of 
middle size, often lofty, cylindrical 
and smooth; but there are also 
some stemless species. The leaves 
of all are very handsome, large and 
regular pinnate. One of the most 
important as a source of vegetable 
oil is the species Attalea Cohune. 

For local consumption a small 
industry is carried on by the na- 
tives throughout the countries 
where the tree occurs. The trunks 
are used for building purposes, the 
leaves for thatching and the young 
leaf bases for the manufacture of 
brooms and brushes. Cord and 
hammocks are made from the fihres 
of the young leaves, which in Costa 
Rica, at least, are used for making 
hats. From the trunk a liquor 
similar to that of the coco palm is 
obtained. The young bud or “cab- 
bage” is cooked and eaten. The 
fruits are the most important part 
of the plant. The kernels are fed 
to cattle and hogs or used for hu- 
man food, especially for the prep- 
aration of sweetmeats. The kernel 
oil is extracted and used as a sort 
of vegetable butter, a delicacy in 
food, as an illuminant and for the 
native manufacture of soap and 
candles. The shell, which is hard 
as bone and exceedingly strong and 
resistant to crushing stress has 
been used locally for the making of 


buttons. With the demand for 
combating the use of poison gas in 
the war, it was found that the shell, 
when carbonized, acted as an ab- 
sorbent against the injurious ef- 
fects of the gas, and it therefore 
became one of the principal ele- 
ments used in the manufacture of 
the gas mask. 

The fat obtained from the outer 
fibrous layer of the fruit has hith- 
erto not been exploited. Owing to 
the bulky and fibrous nature of the 
outer layer, the fat could perhaps 
not be obtained by expression but 
would have to be extracted by 
means of solvents. This however 
needs further experiments. The 
writer believes that machinery 
could be invented for the expres- 
sion of the oil, in which case the 
obtained atta-cohune oil would be 
worth taking care of as a by-prod- 
uct in the exploitation of the fruits 
for the kernels. The atta-cohune 
oil, expressed and treated in a cor- 
rect way, would probably realize 
prices approximating those of com- 
mercial palm oil. 

It has been suggested that the 
outer layer of the fruit, because 
of its fibrous character, could be 
used in the manufacture of paper 
pulp. 

In a hydraulic press, the ker- 
nels yield about the same percent- 
age of fat as copra and rather 
more than commercial palm _ ker- 
nels, and as the atta-cohune kernel 
oil resembles very closely coconut 
oil, the kernels should, if shipped 
in commercial quantities and in 
good condition, realize prices ap- 
proximating those of copra. Judg- 
ing from the results of the analyses 
the atta-cohune press cake should, 
as a feeding stuff, be equal in value 
to coconut cake. 


Difficulties of Exploitation 


The native exploitation of the co- 
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quito de aceite (Attalea cohune of 
the Pacific coast) in Colima in 
Mexico is primitive. The collection 
of the fruits is operated by con- 
tractors, who gather the laborers 
together and supervise their work. 
The fruits are collected and their 
outer fibrous part is removed by 
hand by the blow of a cylindrical 
stone. The remaining nuts are de- 
siccated in the sun till the kernels 
rattle in the shell, whereafter they 
are cracked by hand by means of a 
hard cylindrical stone. The ker- 
nels are toasted and brought to the 
local oil mill, consisting of a run- 
ner and a bedstone, between which 
the kernels are mashed. 

In the southern district of Puri- 
fication, State of Jalisco, Mexico, 
about 200,000 kilos of atta-cohune 
kernels are produced without cul- 
tivation in a zone of about eight 
miles square. The resulting oil is 
estimated at 116,667 kilos. and it is 
thought that with improved meth- 
ods of extraction a larger percent- 
age of oil might be secured. It is 
reported that 129,600 kilos of ker- 
nels are produced in the district of 
Tabares, State of Guerrero. One 
native soap factory at Guaymas is 
said to have used 100,000 pounds 
of atta-cohune kernel oil a year. 

In Central America the greater 
part of the kernels is extracted by 
the natives. An industrious native 
gathers 1/2 to 2/3 ton of nuts per 
day, or if mules are at his disposal 
he might collect up to 1.5 tons or 
more. The fruits are spread out 
on a “patio” or drying floor, where 
they remain for several weeks. 
This drying loosens the kernel from 
the shell. The native then cracks 
the nuts between two stones. The 
average man is able to crack and 
separate the kernels from about 100 
to 125 pounds of nuts per day, 
which give 10 to 15 pounds of free 
kernels. The kernels are either 


sold on the local market or pre- 
pared for the extraction of the oil 
In the last case the kernels are 
pounded in a wooden mortar, and 
the resulting sediment boiled down 
with water until the oil or fat 
floats. The oil is skimmed off, heat. 
ed in an iron pot, so as to disengage 
all the aqueous particles, and then 
bottled. Sometimes the boiled pulp 
is pressed in rude sacks or cloths, 

The first record of any attempt 
in Central America to make com- 
mercial use of the atta-cohune nuts 
was in 1869 when two Frenchmen, 
De La Roche and Roquerle, came to 
British Honduras. They returned 
to France with a small supply of 
oil and some nuts for further ex- 
periments. Since that time the 
English have interested themselves 
in attempts to make the extraction 
of the oil commercially profitable. 
Some years ago the Tropical Co., 
Ltd., in Belize, tried a machine 
built on the principle of a rock 
crusher, but the difficulty was in 
separating kernel and husk after 
the machine had cracked he nuts. 

In recent years various other at- 
tempts have been made, but with- 
out any great success, evidently 
owing to difficulties in extraction 
of the kernels, inappropriate work- 
ing plans, and lack of capital. Dur- 
ing the war, when there was a spe- 
cial demand for the shells as well 
as for vegetable fats, the industry 
prospered, but with peace the in- 
terest ceased, and the production 
fell back practically to the stage 
previous to the war. The latest 
and what probably will prove to be 
the most successful venture in re- 
gard to the atta-cohune industry 
in Central America, is a small soap- 
making plant at Stann Creek in 
British Honduras. Soap is made 
from the extracted oil and sold in 
the Colony. There is also some idea 
of developing atta-cohune planta- 
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tions within easy distance of Stann 
Creek Railway, and of raising cat- 
tle on the pasture between the trees. 

In Colombia the atta-cohune in- 
dustry is not exploited to any ex- 
tent as yet, though in recent years 
efforts to establish an oil mill at 
Barranquilla have been made by an 
American associated with a Colom- 
bian. This plant is to crush the 
nuts and refine the oil for export. 

The difficulty of cracking the 
shell of the nuts has perhaps been 
the greatest stumbling block to the 
successful development of an Amer- 
ican palm oil industry. A pressure 
of up to 1,800 pounds is necessary 
to break the shell. Many kinds of 
breakers and crushers have been 
tried with the object of cracking 
the shell without crushing the en- 
closed kernel. Various types of 
rock crushers were used. They 
broke the shell, but in so doing 
crushed the kernel and partially 
pressed out the oil which, upon con- 
tact with the warm and humid 
tropical atmosphere, turned rancid, 
spoiling the product for market. 

The thin, dark brown, closely 
adhering skin, covering the kernel, 
seems to be of a certain importance 
for the preservation of the oil dur- 
ing the transportation and storage 
of the kernels. Undamaged or 
slightly scratched kernels have been 
stored by the writer for years in 
rooms with a temperature of about 
23°C. (73° Fahr) and with free air 
circulation, without any noticeable 
change in taste or odor of the ker- 
nels. Kernels preserved under the 
same conditions for three months, 
when exposed to pressure of about 
200 pounds remained practically in 
the same shape and no loss of oil 
could be observed. Undamaged 
kernels may be transported in bulk 
or in common sacks without spoil- 
age. 


The majority of previously in- 


vented machines are too heavy for 
long transportation through the 
dense tropical forests, and require 
expensive road construction for 
hauling to the removed and less 
accessible parts of the atta-cohune 
forests. As the kernel constitutes 
only about 10 per cent of the entire 
fruit, the rest being largely com- 
posed of the rather valueless shell, 
the crude product can not stand the 
expense of a long haul, and for this 
reason heavy machinery with its 
high production capacity must for 
some part of the year close its ope- 
ration for lack of fruits within pay- 
ing distance of transportation. 

It has been suggested that if a 
small portable outfit could be con- 
structed and taken into the regions 
where the trees are plentiful, thus 
effecting saving in the transporta- 
tion of the crude product, the chief 
source of expense could be obviated 
and at the same time a continuous 
supply of material would be as- 
sured. Such machines, however, 
would not likely be sufficiently la- 
bor-saving nor efficient in handling 
the hard material. 

A successful development of the 
atta-cohune industry is dependent 
upon suitable machinery in com- 
bination with appropriate working 
plans. The machinery should be 
able to extract the kernels without 
crushing them, it should be easily 
dismantled into portable parts, its 
size should be adjustable to the 
supply of fruits occurring within 
a paying distance of transportation 
and the construction should be sim- 
ple enough that natives after short 
training would be able to handle 
it. 

To each machine should be as- 
signed an area not exceeding 16 
square miles, except within terri- 
tories with navigable rivers or 
other means of easy transportaton 
where in some instances a larger 





field would be more favorable. The 
.ocation of the machine and the size 
of the area of a larger field have to 


be carefully calculated in each in- 
dividual case. 
mill established in the center of an 
area of 16 square miles, the longest 
haul of the crude products would 
not exceed 2.5 miles. 

The work can be continuous and 
not seasonal, as the nuts hang on 
the trees almost until the next crop 
is ready, and whether on the tree 


Nut and kernel of attalea cohune 


or fallen on the ground, the kernel 
does not deteriorate. So gathering 
can go on every day in the year. 
The principal thing to bear in mind 
is not to cut unripe fruits. 

In many cases the fruits can be 
reached from the ground and eas- 
ily severed from the stalk. Higher 


With the shelling 
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situated fruit clusters have to be 
reached by climbing the tree, the 
method of which is generally know, 
among the natives. 

After the raw material has 
passed the shelling mill the kernels 
should be brought to the concentra. 
tion camp, which likewise can have 
a sheller of its own, if surrounded 
by a sufficient number of trees. 
The concentration camp should be 
situated at a navigable river, rail- 
way or truck road, allowing the 
transportation of large quantities 
of kernels at a time, thus reducing 
the transportation cost to the sea. 
The concentration camp should be 
equipped with a general repair 
shop, office, medical aid, etc. The 
size and equipment of the concen- 
tration camp are dependent upon 
the number of subordinated shell- 
ing camps. The greater the num- 
ber of shelling camps is, the bette 
compensated are the expenses of 
the concentration camp. Each con- 
centration camp should not have 
less than four shelling camps. 

Mules should be used for carry- 
ing the raw material to the shelling 
mill as well as for transportation 
of the kernels to he concentration 
camp. A path, wide enough to let 
the loaded animals through will 
be sufficient for the communication 
between the shelling mills and the 
concentration camp. 

The local Indian population can 
be drawn upon for the labor supply. 
Since the laborer can have a 
home of his own near the shelling 
mill, with space allotted for culti- 
vating corn and garden truck, and 
since he can return to his home 
every day, a better quality of labor 
can be counted on than in the chicle 
industry or other tropical forest ex- 
ploitations, in which the workmen 
must be off in the woods away from 
their families for months at a time. 

One square mile of an average 
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atta-cohune forest will produce 
vearly about 200 tons of nuts, 
which, having passed the shelling 
mill, result in about 20 tons (44,800 
pounds) of kernels. If the oil in 
the outer fibrous layer of the fruits 
is taken care of the same area will 
produce about 4 tons (8,960 
pounds) of atta-cohune oil. 

For several reasons not all palms 
are fruit-bearing. Experience has 
shown that clearing of the ground 
round the tree will greatly add to 
the fruitfulness. Diseases and 
destructive enemies of the tree have 
not as yet been satisfactorily 
studied. The writer is, however, 
favorably impressed by the good 
condition of the atta-cohune for- 
ests. The harvesters should be kept 
on the watch for beetles and wee- 
vils (Rhynchophorus palmarum) 
and diseased or infected trees 
should be reduced to ashes without 
delay, otherwise germs might be 
scattered to the wind and be car- 
ried to neighboring trees. 

There are two exceedingly valu- 
able points in the superiority of 
the American wild growing oil 
paims over the coconut palm, the 
cultivation of which is perhaps the 
only investment of importance 
which American capital has hith- 
erto found in the tropical palm in- 


dustry. The first is that there is 
already at hand a full supply of all 
the oil palm fruit, which needs 


practically no cultivation, while 
great care and a long period has to 
be faced in the cultivation of coco- 
nut palms before a crop is borne. 
The second point is that, whereas 
a whole crop of young coconuts 
can be decimated by a tornado, it 
is impossible for this damage to 
occur to American oil palm fruit. 

It would here be inappropriate 
to give a full and detailed report of 
the possible financial remuneration 
of a prospective atta-cohune in- 


Practically all writers 
upon the subject have been opti- 
mists, a few have been reserved, 
but none of them have denied the 
possibilities of a successful indus- 
try, based upon scientific exploita- 
tion. Those familiar with the Af- 
rican palm oil industry know the 
enormous remuneration of its in- 
vestments, and there is no reason 
why an American industry of the 
same kind should be less profitable, 
if developed in the right way. The 
South American exploitation of the 
so called babassu, a nut similar to 
the atta-cchune nut and obtained 
from two or more species of At- 
talea (Attalea speciosa and Atta- 
lea funifera) in spite of its primi- 
tive methods, has reached an un- 
expected development during the 
past ten years. 

The principal difference between 
the African and the American con- 
ditions is the labor question. In- 
ventors of American nut cracking 
machines have generally overlooked 
this probleni, and although some of 
the inventions may be able to han- 
dle and crack the harder American 
palm nuts, they are not suitable 
for the American conditions. The 
African industry has in the negroes 
a cheap and plentiful: supply of 
labor, while the American forests 
bordering on the Equator are thin- 
ly populated by Indians. The de- 
ficiency in labor of tropical Ameri- 
ca has to be compensated for by 
efficiency of machinery and work- 
ing plans. The writer believes that 
if an exploitation of the American 
palm forests is organized upon the 
principles given above the remune- 
ration of the new industry will be 
high and perhaps surpass that of 
the African. The development of 
an American palm oil industry is 
however not a task of a small con- 
cern, but of a large company with 
adequate financial backing. 


dustry. 
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Prospective Areas of Exploitation 


In British Honduras the atta- 
cohune palm is said to occur over 
an area of nearly 2,000,000 acres 
or two-fifths of the total area of 
the Colony. It is the characteris- 
tic plant of the “cohune-ridges,” a 
term applied to the land bordering 
the river valleys, or occupying ex- 
tensive tracts, as in the west or 
south, or at the heads of some riv- 
ers. The term ridge is an unfor- 
tunate one —* better designation 
is “belt.” > name Cohune—is 
used not because the atta-cohune 
palms predominate numerically, 
often constituting 20-30 per cent 
of the vegetation, but because it is 
far the most striking inhabitant in 
respect of appearance. Mahogany 
and many hard wood trees grow 
along with’ the palm. 

In Spanish Honduras the greatest 
supply is found on the lowlands 
toward the eastern portion of the 
north coast. The Aguan River val- 
ley contains a single field of atta- 
cohune palms extending sixty to 
seventy miles up the river from its 
mouth, and with an average width 
of ten to twelve miles. It is esti- 
mated that an equipped force of 
500 men could get 10,000 tons of 
nuts a month from this field alone. 

The province of Izabal and the 
southern part of Petén, Guatemala, 
are a continuation of the atta-co- 
hune belt of southern British Hon- 
duras and are estimated to have an 
area of about 1,500 square miles 
covered with atta-cohune palms. 

The district of Coalcoman, State 
of Michoacan, Mexico, is reported 
to contain about 900,000 atta-co- 
hune palms. The trees are exceed- 
ingly abundant in the States of Co- 
lima, Jalisco and Nyarit. 


Summary 
The world demand for vegetable 


oil has risen steadily in recent de. 
cades. 

Coconut oil is one of the most 
important, in respect to quantity, of 
vegetable oils entering into inter. 
national trade. The consumption 
of this oil together with palm 
kernel oil and palm oil has ad. 
vanced rapidly in this country and 
the demand is on a steady increase. 
As the raw material of these oils 
is produced in the tropics, it jg 
high time that we, as an industria] 
nation, realize to the full the vital 
importance of getting a foothold ip 
tropical vegetable oil production. 

In the American forest regions 
bordering the Equator the fecund 
vegetable growth provides an im- 
mense variety of raw materials 
which may be exploited with little 
trouble. Here we may find lavish 
supplies of oils and fats to satisfy 
our needs of industrial oils. Thou- 
sand of tons of valuable material 
are annually going to waste in 
these Central and South American 
regions. 

One of the more _ important 
American oil palms is Attalea co- 
hune, Mart. 

There are several valuable points 
in the superiority of American 
wild-growing oil palms over the co- 
conut palm, and there is no doubt 
that an American tropical palm 
oil production, based upon scientific 
exploitation, will stand the com- 
petition of the coconut as well 
as of the African palm oil in- 
dustry. The large and unexploit- 
ed Central and South American re- 
gions give an opportunity for in- 
vestments with prospects of high 
remuneration and great possibili- 
ties of development. 

The United States is the logical 
nation to foster the development of 
this profitable raw-material indus- 
try located so near our borders. 
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Sulphonated Oils: Their Manufacture, 


Properties 


and Uses 


Many of the most valuable derivatives of 
oils and fats are prepared by sulphonation 


By H. E. WENNSTROM 


N the most strict and well de- 
fined sense, “sulphonation” is 
the term applied to the conver- 
sion of organic compounds into 
sulphonic acids, which is usually 
effected by the action of sulphuric 
acid upon the compound which it 
is desired to convert into a sulphon- 
ie acid. The interaction which 
takes place consists in the reaction 
between equal molecules of the 
substance and the sulphuric acid, 
resulting in the production of a 
molecule of the sulphonic acid and 
a molecule of water. The conver- 
sion of benzene into benzene-sul- 
phonic-acid by heating with 
concentrated sulphuric acid 
may serve as an example of this 
type of reaction which is repre- 
sented by the equation: 
C,H,+H.SO,=C,H,SO,H+H,0O. 
Besides sulphuric acid other 
agents are made use of for effect- 
ing direct sulphonation, such as 
sulphur trioxide, or compounds 
which readily furnish sulphur tri- 
oxide, such as oleum of varying 
strengths, chlorsulphonic acid, etc. 
Direct sulphonation, however, is 
possible to any large extent only 
in the case of aromatic compounds, 
such as hydrocarbons and hydro- 
carbon derivatives in the benzene, 
naphthalene, and anthracene series, 
and in the case of anthraquinone. 
In cyclic compounds of other types 
than that of the benzene series it 
is also possible, as in the case of 
pyridine, a member of the hetero- 
cyclic series, although in this par- 


ticular instance sulphonation takes 
place only with difficulty and at a 
very high temperature. 

In the case of compounds not be- 
longing to the aromatic series, such 
as aliphatic and alicyclic com- 
pounds, the conditions under which 
sulphonation can be brought about 
are highly variable. On the whole 
it may be considered as an accepted 
fact that hydrocarbons in these 
series are not capable of being sul- 
phonated directly. Sulphonic acids 
of hydrocarbons of the aliphatic 
and the alicyclic series are gener- 
ally obtained either by oxidation of 
the corresponding mercaptan ac- 
cording to the equation: 
2C,H,SH+30, > 2C,H,SO,H 
or by transposition between a halo- 
gen derivative of a hydrocarbon 
and a sulphite, a type of reaction 
exemplified in the interaction be- 
tween ethyl bromide and potassium 
sulphite, resulting in the formation 
of potassium ethane sulphonate 
and potassium bromide, according 
to the equation: 

C,H.Br + K,SO, 
C,H,SO,.K+KBr 

It has, however, been possible to 
bring about direct sulphonation in 
the aliphatic and alicyclic series in 
the case of some compounds in 
these series of a comparatively 
simple structure, such as for ex- 
ample, acetic acid, which can be 
converted into sulpho-acetic acid by 
the action of sulphur trioxide ac- 
cording to the equation: 

CH,CO.H + SO, CH,< _ 4+ 
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Sulphonator—open type 


This conversion can be brought 
about in a different manner, namely 
by the interaction between sulphuric 
acid monohydrate and acetic anhy- 


(CH,CO).O 
| CO,H 
CH:< soy 
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dride, according to the equation: 


H.SO 


CH,CO,H. 
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Another interesting method of 
the production of a sulphonic acid 
in the aliphatic series, is that of 
methionic acid, which is methane 
di-sulphonic acid, which results on 
the absorbtion of acetylene by fum- 
ing sulphuric acid followed by 
treatment of the product with an 
alkali. Here the process is more 
complicated, two reactions being 
involved, in the first instance acet- 
ylene unites with sulphur trioxide 
and sulphuric acid, forming acet- 
aldehyde di-sulphonic acid, ac- 
cording to the equation : 

C,H.+SO. + H.SO, 
vis HCOCH(SO,H), 
the latter in turn by the action 
of alkali is split up into formic 
acid and methane di-sulphonic acid 
according to the reaction: 
HCOCH(SO.,Na),.+ NaQOH- 
CH,(SO,Na,).+HCO,Na. 

Another interesting type method 
of formation of sulphonic acids is 
to be met with in the alicyclic 
series or more strictly speaking, in 
the hydro-aromatic series, and con- 
sists in the addition of the ele- 
ments of sulphur dioxide to a com- 
pound containing an ethylenic or 
unsaturated double bond. 

In addition to its use in the 
proper and strict, well defined 
sense, as has just been dealt with, 
the term “suipnonation,” has in a 
loose or general sense been applied 
to a type of reactions, where there 
is, strictly speaking, no sulphona- 
tion involved, but which are cases 
of ester formation, the products 
resulting being for the most part 
alkyl hydrogen sulphates or acid 
alkyl sulphates. This latter type 
of reaction is involved in the pro- 
duction of methyl sulphate (di- 
methyl sulphate) from methanol 
and chlorsulphonic acid, and in the 
preparation of ethyl sulphate (di- 
ethyl sulphate) from ethylene and 
fuming sulphuric acid. This latter 
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process, which is of great technical 
interest and value, again shows the 
valuable and important role played 
by catalysts in this reaction, it 
having been found that the yield 
and rapidity of the reaction is 
greatly augmented by the inclusion 
of small amounts of certain sul- 
phates, particularly those of copper 
and silver. Di-ethyl sulphate is a 
compound of great technical value, 
serving as an ethylating agent. 
On account of the large quantities 
of ethylene produced from petro- 
leum by cracking processes, di- 
ethyl sulphate may become of in- 
terest as a possible source of a 
technical supply of ethyl] alcohol. 

An interesting and technically 
important field in which processes 
of sulphonation in either or both 
of the senses defined above are in- 
volved, together with other reac- 
tions, is that of so-called sulphon- 
ated or soluble oils. We purpose 
to deal briefly first with the prob- 
lem of sulphonation of petroleum 
ois and of petroleum by-products 
in so far as it is of technical in- 
terest. 

Sulphonation of Petroleum 


Oils and Products 

While as referred to above it is 
not possible to sulphonate hydro- 
carbons of the aliphatic and alicy- 
clic series which make up the bulk 
of American and Caucasian petro- 
leums respectively, it has, recently, 
however, been shown, that if the 
material be first chlorinated, it will 
then be possible to sulphonate it. 
This may possibly be accounted for 
by a loss of resistance to the sul- 
phonating action due to the re- 
placement of hydrogen in an alkyl 
by another element, in this particu- 
lar instance by chlorine. The re- 
sultant sulphonic acids are of great 
technical value and interest, seem- 
ing to have properties in common 
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with the corresponding carboxylic 
acids of a similar number of car- 
bon atoms; thus they form alkali 
soaps which substantially have all 
the properties common to soaps. 
Here, again it may be of interest 
to note the possible influence of 
certain catalytic agents known to 
have a directing influence in the 
course of sulphonation processes, 
such as iodine, the tendency of 
which seems to be an acceleration 
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Furthermore, it is possible ty 
utilize for sulphonation PUrposes 
certain liquid, semi-liquid or soliq 
by-products obtained by the dis. 
tillation of crude petroleum o, 
shale by a cracking process, such 
as “paraffine slops,” wax tailings 
chrysene, or “stillends,” or similar 
material, which may be extracted 
with gasoline, furnishing a crystal- 
line semi-solid material of either a 
green or red color. ‘“Paraffine 
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Sulphonation Layout—Gravity System 


of the sulphonation. Thus, it has 
been shown that in the case of sul- 
phonating benzoic acid, with con- 
centrated sulphuric acid at 175° to 
180°C. no sulphonation takes place 
in the absence of iodine, while in 
the presence of a small amount of 
iodine sulphonation takes place 
quantitatively, the sulpho group 
entering into the ortho position; 
whereas in the usual sulphonations 
with oleum, it enters into the meta 
and para positions.* 


*Ray & Dey, Jour. Chem. Society, 117, 
1405. (1920) 


slops” may yield 40 to 45 per cent 
of this product, and very hard wax 
tailings, may yield 90 per cent. 
These products when sulphonated, 
yield sulpho-acids, which latter, 
when purified and powdered, are 
dark green, easily soluble in hot 
and cold water, and in 50% alcohol, 
but less readily in strong alcohol. 
They are but slightly soluble in 
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ether, benzene, or petroleum hy- | 


drocarbons. Their neutral salts 
may be used as detergents, for 
breaking emulsions, and other pur- 
poses, instead of soaps. The alum- 
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inum, lead, and other heavy metal 
salts are but slightly soluble in 
water or in dilute alcohol, but are 
soluble in water or dilute alcohol 
containing even small amounts of 
sodium sulphate, carbonate, or chlo- 


ride.* 


Sulphonation of Vegetable 
and Animal Oils 


When certain vegetable or ani- 
mal oils are treated with concen- 
trated sulphuric acid a chemical 
change takes place in which several 
different types of reactions may be 
assumed as taking place, the exact 
nature of which it has not been 
possible to determine so far with 
any degree of accuracy and cer- 
tainty. Among oils which are cap- 
able of being subjected to this 
treatment, may be mentioned olive 
oil, castor oil, cocoanut oil, neats 
foot oil, and various fish oils. All 
these oils have been made use of 
in this type of reaction in the pro- 
duction of preparations for tech- 
nical purposes. 

The general procedure 
sulphonation of oils of the type 
mentioned is as follows: the oil is 
treated with an amount of concen- 
trated sulphuric acid amounting to 
about 20 to 25 per cent of the oil 
by weight. The oil being contained 
in a suitable vessel, the acid is 
added gradually, efficient and con- 
tinuous stirring being maintained. 
The temperature is not allowed to 
rise over 104°F. The color of the 
ultimate or finished product will be 
dependent to a large extent upon 
the color or grade of the oil used 
at the outset, oils of a pale color 
and of the first pressing favoring 
production of light colored prod- 
ucts. The nature of the material 
of the container in which the sul- 
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phonation is carried out has been 
found to have some influence upon 
the color of the product. It has 
been found that with lead lined con- 
tainers products of lighter color 
have been obtained than in the 
case where plain wooden tanks have 
been used. The product of the ac- 
tion of the acid upon the oil is 
usually allowed to remain 12 to 14 
hours after all the acid is in. When 
the product is completely soluble in 
a warm alkaline solution, the reac- 
tion finished. The product is 
washed several times to eliminate 
the excess of sulphuric acid, at a 
temperature of 85-95°F., sulpho- 
nated oil being insoluble in water 
containing acid. A quantity of 
watér equivalent to two or three 
times the volume of the crude mix- 
ture the amount required for 
washing purposes. The first wash- 
ing is carried out with pure water, 
the second with a ten per cent so- 
dium chloride solution, the third 
with a fifteen per cent sodium chlo- 
ride solution. The sodium chloride 
can be replaced by sodium sulphate 
in the washing. When the product 
is to be used for certain purposes, 
the washing is continued until free- 
dom from traces of sulphuric acid 
is attained (barium chleride test). 


is 
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Monopole and Tetrapole Oils 


Monopole and Tetrapole Oils dif- 
fer from other products of this 
class by the fact that their solu- 
tions are not rendered turbid in 
the presence of lime or magnesia. 

Monopvle Oil: This is a castor 
oil product, mostly. For its prep- 
aration, castor oil or other oil 
treated with concentrated sulphur- 
ic acid, the resultant sulphonated 
oils washed and converted into oxy- 
acids by boiling with water. The 
oxy-acids are heated to 104-212°F. 
with a glyceride, and the mixture 
after cooling is again treated with 
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concentrated sulphuric acid. The 
resultant product is again washed, 
and then neutralized according to 
requirements. 

Tetrapole: This is a mixture of 
carbon tetrachloride with a sul- 
phoricinate soap containing 18 to 
27 per cent of fatty acids, and will 
give a limpid solution, even with 
hard water. 


Uses of Soluble Oils 

Soluble oils obtained by neutrali- 
zation of sulphonated products are 
employed as mordants, in the dye- 
ing, printing, and dressing of cot- 
ton fabrics, in the scouring, soft- 
ening, milling, and dyeing of wool- 
ens, and also, to a small extent in 
the silk industry. They are also 
used as tool lubricants in machine 
shops, being used on machine tools, 
in drilling, milling, and screw cut- 
ting operations. 

Oils for Turkey Red and similar 
processes are produced by the neu- 
tralization of the washed sulpho- 
nated product with sodium car- 
bonate, sodium hydroxide, or am- 
monia gas. 

Soluble dressing oils such as are 
used in the tanning industries are 
usually made by ammonia neutrali- 
zation, or are 4 mixture of sodium 
and ammonium salts. 

Sulphonated oils were first used 
to intensify alizarine dyeings. As 
wetting agents, and as calcium and 
magnesium resistant soaps, Turkey 
red oil and the closely related mon- 
opole soap, turkon oil, etc. cannot 
be replaced by the alkali salts of 
the fatty acids. 

Castor oil soap and other soaps 
added to the alkaline beta naphthol 
solution in the production of para 
red acts in the same way as Turkey 
red oil, which splits off sulphur- 
ic acid on boiling with hydrochloric 
acid, but not on boiling with dilute 
sulphuric acid. In its general 
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properties it is similar to 

Sulphonation of Fish Oil and 9 
other animal oils: To sulphonate 
fish oil 3 kilos. of pure sulphuric 
acid sp. gr. 1.84 are added in por. 
tions to 30 kilos of oil saponifies. 
tion number 180 and iodine num. 
ber 130, in a water jacketed kettle 
keeping temperature below 77°F. 
The product is neutralized by the 
addition of 5 kilos of concentrateg 


Si ja ) 





ammonia, keeping the temperature 


below 75.2°F.* Fish oil sulphonates 
are difficultly soluble in cold water 
and thus do not give clear solutions, 
the solutions have a tendency to 
solidify to a paste. 

P. L. Guilleminot** has carried 


out a sulphonation of animal oils | 


in the presence of a catalyst, mak. 
ing use of a metal of the iron 
group, or of an alloy composed of 
metals of the same. According to 
example given the process is car- 


ried out as follows: iron filings are | 
suspended in fish oil and concen: | 


acid added with 
the reaction is 
is added, product 
neutralized, if desired, and 
washed. These sulphonated oils 
are useful in tanning, dyeing, and 
soap manufacture. 


trated sulphuric 
stirring. When 
completed, water 
is 


Blending of Sulphonated Oils 


It is possible to combine su!pho- 
nated oils with mineral or other 
unsulphonated oils to form products 
which emulsify completely with 
water. Such a combination is cov- 
ered by a recent patent.*** A 
water soluble oil is composed of 
sulphonated castor oil, such as sul- 
phonated Turkey red as a sulpho- 
nated fatty or fixed oil, and an 
unsulphonated oil such as a min- 
eral oil. In an example given, 2 


* Heinrich Rose and Maximilian Keh, Colle 
gium, 1924, 327-329. 

** Brit. Patent 199743, May 18, 1922 

*** H.W. Hutton, Brit. Patent, 202401, May 
18, 1922 
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parts of sulphonated fatty oil and 
an ageous solution of salt are treat- 
ed with 6 parts of mineral oil. The 
mixture is agitated and the acidu- 
lated water withdrawn. Two parts 
of sulphonated Turkey red oil are 
added and the mixture is agitated 
and neutralized with a solution of 
sodium hydroxide in water until 
slight alkaline reaction, and forma- 
tion of a complete emulsion with 
water. 


Emulsified Oils 


By emulsified oils we understand 
products somewhat akin to blended 
sulphonated oils. This type of 
product is usually derived from 
olive oil, the lower grades of olive 
oil containing a large amount (25 
to 30 per cent) of free fatty acids, 
being employed. Or crude grades 
of olive oil can be subjected to arti- 
ficial oxidation. It is also nossible 
to use cottonseed oil in combination 
with free fatty acids; fish oil, and 
peanut oil as the raw material for 
making this type of product. When 
mixed with water, these emulsified 
oils form emulsions which are 
more or less stable. They are 
utilized in the production of the 
so-called fat liquors used in tan- 
ning processes. 


Soluble Oil With Mineral Base 


By a combination of oleic acid 
(red oil) with a mineral oil it is 
possible to produce a_so-called sol- 
uble oil. This combination is ef- 
fected by the use of a very small 
quantity of anhydrous aluminum 
chloride which exerts a chemical 
influence making for a change in 
the nature of the original mate- 
rials. 60 parts of red oil and 30 
parts of mineral oil are mixed, an 
amount of anhydrous aluminum 
chloride equivalent to about 1/1000 
of the weight of the ingredients is 
added, and the whole heated to 


140°F. when the product becomes 
black and solidifies. It is saponi- 
fied with the proper amount of 
alkaline solution. 
Cattle and Sheep Dips 

With use of sulphonated oils and 
blended soluble oils it becomes pos- 
sible to produce a number of cattle 
and sheep dips of different types, 
with or without the incorporation 
of various ingredients of a disin- 
fecting character. 


Ichthyol 


Among products obtained by the 
sulphonation of mineral oils, the 
ichthyol series of compounds and 
some of the substitutes for ich- 
thyol are of a _ special interest, 
partly on account of their unusual 
source or derivation, partly on ac- 


count of their extensive use as 
pharmaceuticals, mostly for ex- 
ternal medication. Most of the 


compounds of this type are pro- 
duced by the sulphonation of hydro- 
‘arbons containing sulphur, these 
hydrocarbons may be, either dis- 
tillates from natural products, such 
as in the case of the oil serving as 
a basis for the production of ich- 
thyol, or they may be artificially 
produced by introduction‘of sulphur 
into various sulphur-free hydrocar- 
bons obtained by distillation, such 
as thiol, tumenol, and _ thigenol. 
These basic hydrocarbons or hy- 
drocarbon products containing sul- 
phur are in themselves insoluble in 
water, but when they are sulpho- 
nated, the sulphonic group intro- 
duced makes them water soluble 
and assimilable by the living or- 
ganism, hence available for thera- 
peutic application. 

The entire subject of sulphona- 
tion of organic compounds, particu- 
larly of oils and fats, offers many 
opportunities for chemical investiga- 
tion and technical development. 
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HE Department of Com- 
merce announces that the 
factory production of fats 
and oils (exclusive of refined oil 
and derivatives) during the three- 
month period ended March 31, 
1927, was as follows: Vegetable 
oils, 960,356,900 pounds; fish oils, 
9,455,291 pounds; animal fats, 561,- 


429,220 pounds; and grease, 96,- 
330,123 pounds; a total of 1,627,- 
571,534 pounds. Of the several 


kinds of fats and oils covered by 
this inquiry, the greatest produc- 
tion, 640,289,910 pounds, appears 
for cottonseed oil. Next in order 
is lard with 442,684,328 pounds; 
linseed oil with 202,162,304 pounds; 
tallow with 116,709,678 pounds; 


“rr ¢ 


coconut oil with 72,567,978 pounds; 


PRODUCTION, CONSUMPTION AND STOCKS OF 


Census Shows Condition of Industry 


and corn oil with 27,273,591 pounds, 

The producton of refined oils 
during the period was as follows: 
Cottonseed 577,830,501 pounds: 
coconut, 57,188,329 pounds; pea- 
nut, 2,124,740 pounds; corn, 22. 
147,348 pounds; soya-bean, 840,378 
pounds; and palm-kernel, 126,139 
pounds. The quantity of crude ojj 
used in the production of each of 
these refined oils is included in the 
figures of crude consumed. 

The data for the factory produc. 
tion, factory consumption, imports, 
exports, and factory and warehouse 
stocks of fats and oils and for the 
raw materials used in the produc. 
tion of vegetable oils for the three- 
month period appear in the follow- 
ing statements: 


FATS AND OILS 


(In some cases, where products were made by a continuous process, the inter- 
mediate products were not reported) 


Factory operations for the 
quarter ended March 31, 1927 


Factory and 
Warehouse 
stocks 









Kind Production 
Vegetable Oils:' (pounds) 
Ceeeeeeee, GRMED .ccccccsceces 640,289,910 
Cottompeed, YORMCd ....cccciccce 577,830,501 
Peanut, virgin and crude ...... 2,446,146 
Pommut, FORMOG ....cccccccscces 2,124,740 
Coconut, or copra, crude......... 72,567,978 
Coconut, or copra, refined....... 57,188,329 
eS ee eae 27,273,591 
SS Pr rae 22,147,348 
PN, GPUMEE acccicassvscece 861,577 
Sovya-pean, refined ........cee 840,378 
PP errr rT rere 338,551 
I ie cd iene ewe 17,832 
Sulphur oil, or olive foots........ = ..es.- 
CC cite bees marian 
Palm-kernel, refined ............ 126,130 
PE cicsbticinbeeseeseavead .  eeeN 
a ag abla ae aa 202,162,304 
Chimese wood of tUM@.......0205 jj cvvvcs 
Chinese vegetable tallow ........ == weaees 
RS ot eS cahaia gaia wpe 14,049,283 
ee ee ee | 
DORE CCC TPCT CR CTTOCTe 349,728 


Fish Oils:’ 
Cod and cod-liver 


448,765 


Consumption March 31, 1927 


(pounds) 
638,487,997 
342,228,797 

2,539,930 
1.800.684 
129,479,109 
58,542,356 
28,853,605 
4,868,036 
2,168,885 
1,036,890 
340,535 
1,365,934 
8,093,216 
481.639 
48,850 
3,412,647 
109,673,932 
20,622,439 
776,887 
4,840,111 
21,847,840 
1,995,644 


4,432,229 


(pounds) 
140,308,610 
502,593,484 
.889,022 
767,740 
92.659, 586 
13,225,544 
& 528,794 
10,094,843 
3,847,798 
1.687.647 
4,486,641 
2 207.095 
4,189,200 
550,363 
56,538 
4,276,740 
206,318,946 
13,841,771 
2,094,277 
6,624,143 
14,922,929 


4,454,570 


9,016,230 
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Kind 

Vegetable Oils:' 
MAREEEOR occ ce cereccvececasses 
eet Garlick Catean aera AAP ele 
Herring, including sardine ...... 
GSperM ..--- eee ee ccc eccececeens 
All other, including marine animal 

1 The data of oils produced, consumed 
were collected by the Bureau of Fisheries 


Animal Fats: 
neutral 
other edible 


Lard, 
Lard, 
Tallow, 
Tallow, inedible 
Neat’s-foot oil 


eee 


Greases: 
White 
Yellow 
Brown 
Bone 
Tankage 
Garbage 01 
Wool 
Recovered 


All other 


Other Products: 
Lard compounds 

I doo die ga he watimuainae 
Hydrogenated oils 
Stearin, vegetable 
Stearin, animal, 
Stearin, animal, i 
Oleo oil 
Lard oil 
Tallow 
Fatty acids 
Fatty acids, 
Red oil 
Stearic 
Glycerin, 
Glycerin, 
Glycerin, 


and other lard 
OO aves ad oh acid ue gdetntata tit 
acid 
crude 80% 
dynamite 
chemically pure 

Cottonseed foots, 50% basis 
Cottonseed foots, distilled....... 
Other vegetable oil foots 
Other vegetable oil foots, distilled. 
Acidulated soap stock 
Miscellaneous soap stock 


Factory operations for the 
quarter ended March 31, 1927 


Production 
(pounds) 
3,870 
1,059,000 
7,852,118 


91,538 


and on hand hy 


16,273,571 
426,410,757 
12,728,639 
103,981,039 

2,035,214 


20,136,090 
17,436,334 
11,110,134 

5,021,489 
14,614,922 
22,112,770 


1,905,268 


wy) — to bo 
Nw Oot ore & © Ul 


20 Go te * 


* 


ld OND Or 


a 
—_ =) 


orMm ore & 
~]-] © 


co 


106,719,877 
48,968,668 
13,399,091 

80,384 
24,228,392 
1,088,422 
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Factory and 
Warehouse 
stocks 


Consumption March 31, 1927 


(pounds) 
12,896,893 
12,868,046 
8,974,088 
228,940 
151,827 


6,709,193 
3,258,798 
9,172,098 
139,751,716 
1,896,220 


6,231,545 
13,436,910 
6,7 ney 655 
34,335 
288 5783 
20,326,995 
1,546,506 

594,878 


1,036,189 


141,028 
121,435,972 
5,009,521 
13,706,481 
3,638,005 
12.743.999 
1 947,5 
14'213.098 
9,610,885 
5,595,098 
2,295,505 
29,347,104 
6,951,341 
1,683,512 
97,655,313 
45,948,150 
13,430,072 
107,474 
23,294,915 
1,213,357 


ol 


973 


(pounds) 
19,214,460 
21,095,754 
11,517,397 
727,597 


613,668 


fish canners 


5,789,512 
77,926,438 
6,601, 
95,054,441 
1,849,440 


527 


7,310,048 
9,417,099 
6,483,477 
2,897,252 
3,638,519 
11,580,463 
3,052,075 
1,046,348 
3,782,121 


30.058 .925 
“ 190,362 
2.346.882 
etry 
3,486,999 
9,860,150 
4,456,468 
2,083,915 
8,452,344 
5,045,050 
7,302,288 
4: 393,829 
10,308,707 
11,891,221 
8,479,246 
71,015,910 
6,879,299 
1,649,556 
112,743 
17,767,381 


= 


245,378 





RAW MATERIALS USED IN THE 
Tons of 2,000 pounds 


MANUFACTURE OF VEGETABLE OiLs 
Tons of 2,000 pounds 


Consumed Consumed 
Jan. 1 On hand Jan. 1 On hand 
Kind toMar.31 Mar. 31 Kind toMar.31 Mar. 3) 
Cottonseed ..... 2,150,244 562,882 Flaxseed ....... 309,042 86.49% 
Peanuts, hulled.. 3,467 262 Castor beans 15.994 4.356 
Peanuts, in the Mustard seed 404 1.075 
eee 371 15 Soya-beans ..... 3,402 "394 
eee 55,890 16,755 Olives ......... 1,203 Pee 
Coconuts and Other kinds 497 99 
ee 1,512 S 
Corn germs 52,536 265 
IMPORTS OF OIL SEEDS, QUARTER ENDED MARCH 31 
Kind Tons Kind Tons 
I ts corr aha sacle 5,101 re 742 
gE re 16,452 Perilla and sesame seed..... 310 
DE ‘hihastisnedatveeen< te 46,948 Other oil seeds ............ 2,218 
ee een poe 158,525 
IMPORTS OF FOREIGN FATS AND OILS, QUARTER ENDED MARCH 31 
Kind Pounds Kind Pounds 
i kaise ee iinmalis 306,825 Palm-kernel oil ......... 1,798,086 
Cod and cod-liver ........ 7,627,192 = aa eee 778,558 
peer Gee OES... ..cc scenes JS. eS eee 2,650,686 
Beef and hog fats ....... 517,169 SS ere 338,750 
We NOE nnoccccccace 3,042,778 SS eee ae 650,214 
Grease and oils, n. e. s. Soya-bean oil ........... 641,066 
a $29,000 Vegetable tallow ........ 1,885,833 
Chinese wood oil or nut oil 17,514,398 Vegetable wax .......... 3,460,174 
OS ere 63.871,065 Other vegetable oils ..... 1,925,286 
Olive oil, edible ......... 19,059,373 Glycerin, crude ......... 4,171,739 
Sulphur oil, or olive foots. 10,606,375 Glycerin, refined ........ 1,792,709 
Olive oil, denatured...... 1,542,100 
NE ee 21,036,318 
EXPORTS OF FOREIGN FATS AND OILS, QUARTER ENDED MARCH 31 
Kind Pounds Kind Pounds 
Beef and hog fats ......... 27,835 Olive oil, edible .......... 102,050 
DEE, dah nmiowadache nies 27,853 Palm and palm-kernel oil.. 253,946 
Other animal oils, fats and eS ee 14,455 
AREER TREO era epene eae 93,745 Soya-bean oil ............ 61,780 
Chinese wood oil or nut oil. 1,216,688 Other vegetable oils ...... 200,202 
a eer 1,535,095 Vegetable wax ........... 114,688 
EXPORTS OF DOMESTIC FATS AND OILS, QUARTER ENDED MARCH 31 
Kind Pounds Kind Pounds 
ES ana epee are 23,385,453 Stearic acid............. 691,542 
OE SE ree 154,634 Other animal greases, oils 
Other animal oils........ 494,969 | eee 21,674,433 
NE, gals a ack arain wae mee 246,729 Coconut oil ............. 4,640,032 
EE ae wae ese 3,383,359 Cottonseed oil, crude ..... 14,065,223 
Ne ee a 1,649,976 Cottonseed oil, refined.... 7,453,046 
ee eee 162,765,464 PS 2 eee 685,492 
ee =. er 5,062,982 Soya-bean oil ........... 679,137 
Lard compound, containing 6 —eeee 148,116 
i 3,845,465 Vegetable oil lard com- 
Oleo and lard stearin 1,603,961 OO ERR rer ra 1,531,186 
Grease stearin .......... i,176,460 Vegetable soap stock 4,042,086 
Oleic acid, or red oil ...... 178,254 Other vegetable oils and 
Pe ee 2,569,030 


ere ee ee ee 83,505 


Glycerin 
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Abstracts from Other Journals 


DAVID WESSON, 


Solidification Points of Edible 
Fats. T. Meyer. (Z. Unters, Le- 
hensm., 1926, 52, 461-465.) —Time- 
temperature curves have been plot- 
ted, according to the method of 
Mohr, for the following oils: Palm 
kernel, coconut, arachis, neutral 
lard, oleomargarine, butter fat, 
and hardened whale oil. The soli- 
dification points were obtained 
from the maxima and minima ob- 
served on the curves, the curve for 
each fat being characteristic. The 
results are correlated with the m. 
pts. of the high and low m. pt. 
glyceride known to be present in 
the fats. A mean deviation of less 
than + 0°1° C. is obtained if the 
experimental conditions are stand- 
ardized; i.e., 35 c.c. of the fat at 
50° C. contained in a 50 c.c. beaker 
are placed in a water-bath so that 
the level of the fat is 2 cm. below 
that of the water. The tempera- 
ture of the cooling water (usually 
15° C.) influences the nature of the 
curves, especially in the case of 
neutral lard. The method will dis- 
tinguish between margarine and 
butter, except in the case of a mix- 
ture such as oleomargarine (4 
parts), palm kernel oil (3 parts) 
and hardened whale oil (3 parts). 

New Value for the Determina- 
tion of Butter Fat. F. v. Morgen- 
stern. (Z. Unters. Lebensm., 1926, 
52, 385-388.)—In order to elimi- 
nate the influence of the caprylic 
and other acids, except butyric 
acid, obtained on saponification of 
butter fat (cf. Kuhlmann and 
Grossfeld, ANALYST, 1926, 51, 305) 
the soap solution may be treated 
with copper sulphate and filtered. 
Five grms. of the fat are saponi- 
fied with 2 c.c. of potassium hydrox- 
ide solution (750 grms. KOH per 
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Abstract Editor 


litre) and 10 ec.c. of glycerin, and 
the soap solution cooled and diluted 
with 100 ¢.c. of water. The liquid 
is then cooled to 20° C., well shak- 
en with 10 c.c. of coconut soap solu- 
tion and 60 c.c. of copper sulphate 
solution (50 grms. of the crystal- 
lized salt per 600 c¢.c.), and, after 
2 to 3 hours, filtered through a 
large plain filter paper. The fil- 
trate should amount to 100 c.c. and, 
if necessary, the copper soap must 
be stirred with a glass rod. The 
100 c.c. of filtrate are distilled with 
50 cc. of dilute sulphuric acid 
(12-5 e.c. of the concentrated acid 
per litre) and a little pumice in a 
PReichert-Meiss! distilling flask, 110 
c.c. of distillate being collected and 
titrated with 0°1 N sodium hydrox- 
ide solution. The number of c.c. 
of the alkali required is the titra- 
tion value or copper value. Occa- 
sionally filtration from the copper 
soap fails to yieid 100 cc. of fil- 
trate; in such cases the copper 
value is proportional to the volume 
of filtrate titrated. 

For copper values 1, 1°1, 1°2 and 
1:3, the respective percentages of 
butter fat in the sample are 0, 0°5, 
1°5 and 2. Each further addition 
of O-l to the copper value corre- 
sponds with an increase of 1 per 
cent. of butter fat. Good results 
are obtained with mixtures of but- 
ter fat with coconut butter or rape 
oil in varying proportions. 


Theory of the Hardening of 
Oils by Hydrogenation. H. P. 


Kaufmann and E. Hansen-Schmidt. 
(Ber., 1927, 60, 50-57.)—A selec- 
tive hydrogenation, in which the 
more highly unsaturated glycerides 
are converted into less unsaturated 
glycerides, is more suitable for fats 
intended for food than a complete 






hardening in which the whole of 
the unsaturated constituents are 
hydrogenated. The nature of the 
changes effected during the hydro- 
genation of an oil can be studied 
by means of the thiocyanogen ab- 
sorption process (ANALYST, 1925, 
50, 577, 634; 1926, 51, 157) used 
in conjunction with the test for 
iso-oleic acid, as adapted to hydro- 
genated oils by Williams and Bol- 
ton (ANALYST, 1924, 49, 460). For 
example, a sample of arachis oil, 
with an iodine value of 85.8, and 
thiocyanogen value of 69.4, was 
hydrogenated in an autoclave at 
200°C., with nickel as cataylst. 
The samples taken at intervals of 
15 minutes gave the following val- 
ues, the hardening being complete 
after 135 minutes, when the fat 
melted at 30.5° C. 


Minutes. Beginning 15 
Thiocyanogen value ... 69.3 70.8 
Iodine value 85.8 86.1 


It will be seen that the values for 
the thiocyanogen absorption re- 
mained constant (within the limits 
of experimental error) through- 
out the hydrogenation. The 
amounts of saturated glycerides 
and unsaponified matter had also 
not been increased during the proc- 
ess, whereas the linolic acid had 
disappeared, for at the end of the 
hydrogenation the thiocyanogen 
and iodine values had become the 
same. The hardening process 
therefore had apparently been due 
to the formation of glycerides of 
less highly unsaturated fatty acids. 
A study of the fatty acids separat- 
ed from the final product by Twit- 
chell’s lead salt and alcohol meth- 
od confirmed this. The hardened 
fat was calculated to consist of 51 
per cent. of glycerides of oleic acid, 
32.8 per cent. of glycerides of solid 
isomers of oleic acid, and 16.5 per 


cent. of glycerides of saturated fat. 
ty acids with unsaponifiable mat. 
ter. In the hydrogenation of the 
linolic acid only less unsaturated 
fatty acids had been formed. 

In an analogous experiment with 
sunflower seed oil (thiocyanogey 
value, 72.8; iodine value, 117) the 
composition of a sample takep 
after 210 minutes, when the thio. 
cyanogen and iodine values had be. 
come practically the same, was de. 
termined. The liquid fatty acids 
(separated by the lead salt and al. 
cohol method) consisted solely of 
oleic acid in an amount practically 
the same as in the original il 
(about 33 per cent.). The solid 
fatty acids had an iodine value of 
49.6 and consisted of 28 per cent, 
of saturated acids and 34 per cent, 
of iso-oleic acids, calculated on the 


30 45 60 75 £90 £105 135 
70.2 69.1 69.3 72.1 71.0 71.9 
81.2 79.0 78.5 75.1 74.6 72.0 


total fatty acids. The _ iso-oleic 
acids had been derived from the 
linolic acid, which had also yielded 
15 per cent. of saturated acids. 


Titles of Article on Fats and 
Oils from Journal of Society of 
Chemical Industry. 

Solidification Points of Edible 
Fats—T. Meyer. 

Hydrogenation of Oleic acid 
with Activated Hydrogen—h. I. 
Waterman and S. H. Bertram. 

Oxidation and Hydrolysis of 
Light Wood Oil—P. O. Powers, A. 
Lowry and W. A. Hamor. 

Effects of Moisture on Wazes 
—Lee and Lowry. 
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Determination of Fatty Matter 
in Vegetable Products—Terroim, 
Le Page, Véchat and Wolff. 

Auto-oxidation of Oils—Moreau, 
Dufraisse and Chaud. 
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